Abstract. This article describes such constructive units of domestic snowmobiles as gasoline engines, layout schemes and types of platforms, caterpillar propulsions unit and caterpillars, front and rear suspension, steering, transmission and brake systems.
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Fig. 1. Gasoline single-cylinder and two-cylinder two-stroke engines RMZ with carburetor fuel supply system
Despite the active promotion of models with four-stroke engines, two-stroke models have the following advantages: low weight; simplicity of design; high maintainability in the absence of services; possibility of manual start.
Pros of four-stroke engines: low fuel consumption; greater common resource; low noise; environmental friendliness. The engine power, and therefore their volume, and the number of cylinders, depend on the class and purpose of snowmobiles (utilitarian, tourist, children, adolescents, etc.). Accordingly, the engine volumes are also different: from 200 to 800 cm3 -for single-and double-cylinder units, realizing from 6.5 to 67 hp.
Until recently, all snowmobiles were equipped with only a carburetor power system. In the 90s of the last century, an alternative appeared -fuel injection, which has recently gained wide acceptance. The injection is used both on two-stroke, and on four-stroke engines. Advantages of injection: high efficiency; stability of the fuel mixture, which avoids many problems with the engine; environmentally friendly. But there is a disadvantage, which is reduced to the complexity of injection and its non-repairable in the field. Therefore, carburettors will remain in demand for a long time by those consumers who use snowmobiles in the harsh conditions of the taiga and the far North, relying only on themselves.
Currently, the most widely the power supply system -carburetor for each cylinder. But, despite all the advantages of carburetors, domestic manufacturers are gradually beginning to use the system with fuel injection. For example, in 2018, JSC "Russian mechanics" began to produce a new two-cylinder two-stroke engine RMS 551i with distributed fuel injection capacity of 65 hp. Compared with the PMZ-551 engine with carburetor power supply system, this engine provides power growth by 8%, reduces operating fuel consumption by 20% and reduces harmful emissions. In the engine RMS 551i it is possible to start it from the emergency starter even with a fully discharged battery (Fig. 2) . Some manufacturers use three-and four-cylinder engines. For example, the company "Husky" on a snowmobile "Snegomaks", which has a cabin, sets a three-cylinder four-stroke engine with a capacity of 993 cm3 and a power of 53 hp. «Ural-Motors», «Motors Vasiliya Pryadeina», NGO «Transport», use four-cylinder automobile engines, which have even more volume and power. Models with these engines have a clearly pronounced utilitarian orientation -in fact, they are small trucks with caterpillar propulsion and controlled skis, which have the typical architecture and dimensions of snowmobiles.
The engines used on domestic snowmobiles mainly have forced air cooling, but with the increase in power, a liquid cooling system with the installation of radiators begins to be introduced. The choice of type of cooling depends on the expected operating conditions. Air-cooled engines are lighter and simpler, but sometimes they may be prone to overheating. 02080 (2018) https://doi.org/10.1051/matecconf/201822402080 ICMTMTE 2018
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The liquid cooling system provides a more stable temperature regime. But it has a drawback. The radiator of liquid cooling on snowmobiles, in the vast majority of cases, is cooled not by air, but by snow flying from under the caterpillar. The probability of damage falling under the caterpillar objects, stumps, etc. Further movement with such damage is impossible. In addition, the liquid cooling system limits the possibility of prolonged movement over coatings that are free of loose snow -on ice and sloping roads. Since the radiator is not cooled by snow, there is overheating.
The engine start system can be either using an electric starter from the battery, or manual from the magneto.
The engine lubrication system can be mixed or separate. But the separate is becoming more preferable, providing better lubrication conditions and lower oil consumption.
As the review has shown, there are practically no electric power plants on domestic snowmobiles. Probably, this is due to the poor ratio of the masses of the machine and the batteries and the lack of a developed system for recharging them in the field. However, the development of snowmobiles with electric drive has already begun. For example, JSC "Russian mechanics" is already testing prototypes of electric quadrocycles, on the basis of which they plan to develop snowmobiles with electric traction.
Layout schemes and types of platforms
In general, snowmobiles can be divided into two schemes: "two caterpillars -one ski" and "one caterpillar -two skis." The first scheme is mainly used for the utilitarian class of snowmobiles, which require a large area of the supporting surface. The second scheme is simpler, which makes the snowmobile easier and makes it more agile. Therefore, this scheme is currently the most common.
The layout scheme largely determines the shape of the platform on which all the main components of the snowmobile are mounted. The platform has a three-dimensional design and is usually made of steel and welded from a curved sheet profile (Fig. 3) . Recently, aluminum alloys began to be used instead of steel for the manufacture of lighter platforms.
Buran
Taiga 551 R -The front part of the platform is made by injection molding and is connected to the rest of the elements mainly by means of riveted joints and a minimum number of welded joints, which provides high resistance under shock and vibration loads; -bevels at the top of the tunnel platform and the pyramidal design of the front part (for fastening the rudder support) provide additional rigidity of the entire structure.
Regardless of the overall layout, the engine is usually located at the front, which allows for better heating of the driver and passenger. At the same time, they try to equalize the weight of the snowmobile as far as possible relative to its longitudinal axis of symmetry. (2018) https://doi.org/10.1051/matecconf/201822402080 ICMTMTE 2018
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For this, for example, on a snowmobile Taiga 551 R gearbox is installed in the engine compartment to the right of the engine (in the direction of travel) (Fig. 4) . They also strive to make a uniform weighting also relative to the transverse axis of the snowmobile. For this purpose, the battery is located under the passenger seat, and the luggage compartment is made from behind.
For example, on the military snowmobile AC-1, created on the basis of the Taiga Patrol 551 SVT model, there is an increased trunk that allows to install two metal cans of 20 liters each, and also to fasten two pairs of skis, a grenade launcher, an AK-74 assault rifle and SVD rifle (Fig. 5) . 
Caterpillar propulsions
As the caterpillar propulsion unit of snowmobiles usually use a roller-skliz system, which includes a combination of guides, the basic and supporting skating rinks is, as well as two longitudinal skliz are removable plastic "skis" that are supported by the main length of the track support part (Fig. 6) .
Sklizes slide on metal plates, located on the caterpillar. As a lubricant in this pair of slip is used snow. The driver of the snowmobile should keep this in mind and make sure that the snow crawls periodically in the caterpillar, moving along snowless covers -ice and densely rolled roads. Sometimes it is necessary to specially throw snow into the caterpillar or even splash water. Otherwise, the sklizes will begin to warm, wear out intensively -until melting. The support system is used only on one support rollers on separate models of snowmobiles, such as "Buran", MWP-500, Alpina Sherpa. This system has the obvious advantage -such snowmobiles can confidently move on snowless surfaces: ice and hardpacked roads (Fig. 7) . The design of the snowmobile caterpillar is an all-in-one rubber band reinforced with a synthetic cord. On the outside, it is equipped with grousers, and the inside is smooth. Through the entire length of the caterpillar belt, two rows of holes are provided, reinforced with metal plates. Distinguish two natures of gearing: through windows and spindle ( fig. 8 ). At spindle gearing on an inner surface of a tape there are toothed ledges.
Buran
Taiga 600 At design of a snowmobile depending on its assignment designers have an opportunity to pick up length and width of a caterpillar and height of the grouser. At the same time height of the grouser depends on engine power. The technical specification on the stated above caterpillars is given below and in tab. 1. The standard caterpillar for the snowmobile "Buran" (long base) has a standard "herringbone" pattern, which provides high cross-country ability for various types of snow cover. Standard caterpillar for snowmobiles "Taiga-Patrol" and "Leopard" has a symmetrical pattern of the grouser that allows to reduce side sliding and doesn't limit driving direction. The increased width of 60 cm and the strengthened reinforcement ribs allow to make traction properties higher.
Manufacturers of snowmobiles have made sure that the caterpillar has ceased to be a consumable element. Its resource under normal operation is not less than the resource of the snowmobile itself. However, if the caterpillar is damaged, a breakage is possible. Repair in this case is not possible, only the replacement of the caterpillar.
An indispensable condition for the continuous operation of the caterpillar is regular monitoring of its tension and alignment. The holes in the caterpillar are necessary for engaging the teeth of the driving sprocket. It is the ingress of foreign objects into these holes -the main cause of damages and cracks in the caterpillar. Metal plates that strengthen the holes, and perform one more function -they form a pair of slip with sklizes.
The choice of caterpillar parameters and the degree of its loading greatly affect the balance of snowmobile qualities at the stage of its design. Among them, the most important are 3 parameters: the width of the caterpillar; the length of the caterpillar; weight distribution, i.e. the distribution of the total mass of the snowmobile between skis and the caterpillar.
Reducing the width of the caterpillar increases the controllability and maneuverability, reduces the snowmobile's dependence on longitudinal unevenness, and its increase improves the patency. Currently, most single-track snowmobiles are available with a standard 15 inch (381 mm) track width, or with a wide caterpillar (widetrak) width of 20 inches (508 mm). Recently, the ultra-wide caterpillar is becoming popular -24 inches (610 mm). Using ultra-wide caterpillar allows you to come close to cross-country to two-track snowmobiles.
Wide tracks until recently were a lot of utilitarian snowmobiles. But recently on the market there were intermediate models that combine the comfort of tourist snowmobiles with the presence of a wide, and even ultra-wide, tracks.
Reducing the length of the caterpillar contributes to improved handling and maneuverability, and its increase improves cross-country ability. In the technical data of snowmobiles it is always given the length of its full circle, as a rule, it is 3000-4000 mm. The supporting surface of the track does not exceed a third of this length.
Increase the burden on the ski, improves the handling. By going this route in the design of cross and touring models, for which the permeability in deep snow is a secondary quality. Increasing the load on the caterpillar together with increasing its size shifts the priority in the direction of patency.
Suspension bracket
Suspension of the front and rear parts of the snowmobile largely depends on the layout scheme.
At two-caterpillar snowmobiles the suspender of caterpillar propulsions unit has the balancer sprung design expected depreciation of small roughnesses and adaptation of a caterpillar to a landscape.
In single-track snowmobiles, the caterpillar propulsion suspension is calculated for effective energy retraction when driving at high speeds, when jumping. Its obligatory element are shock absorbers. The main characteristic of this suspension is its stroke. Usually it is 200-300 mm, on individual models of mountain snowmobiles it can reach 400 mm.
Springs for torsion, cylindrical springs and torsion shafts are used as elastic elements for suspension of crawler propulsion elements. As shock absorbers -hydraulic and gas-filled shock absorbers, including the ability to adjust the static position depending on the degree of loading.
For example, the rear suspension of the "TAYGA 550 Patrul SWT" snowmobile is adjustable, it provides a stroke of 190 mm and has a breaking heel that heats, which prevents snagging in the snow when reversing (Fig. 9) . Currently, the most common are two types of front suspension: telescopic and doublelever. The first type is more compact, and the second type provides larger strokes (Fig. 10) .
Stels «Ermak»
RMS 551i TOUR Fig. 10 . Front telescopic and lever suspension of snowmobiles Stels "Ermak" and RMS 551i TOUR
Steering
Snowmobile is mostly used by the steering of a motorcycle type, including the latest models -with the position adjustment (Fig. 11) . On heavy snowmobiles it is possible to install a hydraulic or electric power steering. 11 . Steering with a mechanism for adjusting the position of the helm of a snowmobile RMS 551i TOUR It is known that in comparison with the scheme "two caterpillars -one ski" snowmobile with one caterpillar and two skis has better handling. In turn, the controllability of such a snowmobile is influenced by the track of skis, the size of which in most modern snowmobiles depends more on the design of the front suspension. For models with candle suspension it is about 950 mm, for models with lever-about 1050 mm. These values are an engineering compromise, since each type of snowmobile there are factors limiting its excessive reduction or increase.
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As a general rule, increasing the track improves the stability and manageability of the snowmobile. But at the same time, and limits the ability to actively control the snowmobile -it becomes more difficult for the driver to tilt the snowmobile with its own weight while passing through turns, while moving across slopes. On many models it is possible to adjust the gauge depending on the owner's preferences.
Since, with a single track system, all three support points are substantially spaced apart at the corners of the triangle, this makes it possible to equip the snowmobile with longstroke effective suspensions.
Transmission
The basis of the transmission of any snowmobile is a V-belt variator, which serves as a clutch and gear ratios while driving (Fig. 12) .
After the variator, the torque can be transmitted to the driving sprocket of the caterpillar in two ways: either through an additional reducer; or directly. Almost all utilitarian and tourist snowmobiles have a separate gearbox, providing the possibility of reverse gear and low gear. The low gear is used at the movement under trying conditions (deep chubby snow, the movement in long rises) and also at the movement with the loaded trailer.
On sports snowmobiles the low gear isn't necessary and the reducer on them is used only for inclusion of back run.
The reverse gear is included in a basic equipment practically of all snowmobiles. The belt on the snowmobile is an expendable material and the presence of a spare belt is an indispensable condition for operation. The average conditional life of the belt during its normal operation is 500 ... 1000 km. Although it can be rendered unusable and for a few kilometers -by inexperience. On the contrary, under good operating conditions, a quality belt can last several thousand kilometers. 
Brake systems
Virtually all snowmobiles have disc brake mechanisms with hydraulic drive (Fig. 12) .
Summary
The analysis of designs of domestic snowmobiles showed that their development goes on the way of improvement of the main units for the purpose of improvement of mass technical characteristics and operational properties.
Among the engines, three -and four-cylinder four-stroke petrol engines are the most common, providing lower fuel consumption, longer life, low noise and environmentally friendly exhaust. But also more simple in operation two-stroke motors remain in demand.
Layout schemes depend on the type of snowmobile, but gradually begin to produce more winter cars with a simpler layout: "one caterpillar -two skis." In this case, regardless of the layout of the main material for the manufacture of lighter snowmobile platforms are aluminum alloys.
The caterpillar propulsion unit of domestic snowmobiles generally is simpler on a design roller-skliz system. But there are also basic systems on one skating rinks which are applied, for example, on snowmobiles "Buran", MVP-500 and Alpina Sherpa. The resource of the work of caterpillars is already comparable with the life of a snowmobile, previously it was an expendable element. At the same time for mountain snowmobiles there is a tendency to decrease the length and width of the track, which gives an improvement in controllability, and for utilitarian and tourist snowmobiles, wider and longer caterpillars are used to increase their patency.
Suspension elements are torsion springs, coil springs and torsion shafts, as well as hydraulic and gas-filled shock absorbers with the ability to adjust the static position from the load. The most common are two types of front suspension -telescopic and double-lever. The first type is more compact, and the second type provides a large stroke.
Steering is used by a motorcycle type with position adjustment and the installation of a hydraulic or electric power steering. Individual adjustment of the ski track is also possible.
The transmission is based on a V-belt variator, which also acts as a clutch, and a gearbox for reducing the speed and reverse of the driving sprocket. But on sports MATEC Web of Conferences 224, 02080 (2018) https://doi.org/10.1051/matecconf/201822402080 ICMTMTE 2018 snowmobiles, lower gears are not installed, but only a rear speed reducer is used. The belt life corresponds to a run up to 1000 km.
Brake systems are installed discs with a hydraulic drive. As a result of such improvements, domestic snowmobiles come very close to foreign ones, but their cost remains much lower.
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